Evolution of Base Excision Repair in Entamoeba histolytica is shaped by gene loss, gene duplication, and lateral gene transfer.
During its life cycle, the protist parasite Entamoeba histolytica encounters reactive oxygen and nitrogen species that alter its genome. Base excision repair (BER) is one of the most important pathways for the repair of DNA base lesions. Analysis of the E. histolytica genome revealed the presence of most of the BER components. Surprisingly, this included a gene encoding an apurinic/apyrimidinic (AP) endonuclease that previous studies had assumed was absent. Indeed, our analysis showed that the genome of E. histolytica harbors the necessary genes needed for both short and long-patch BER sub-pathways. These genes include DNA polymerases with predicted 5'-dRP lyase and strand-displacement activities and a sole DNA ligase. A distinct feature of the E. histolytica genome is the lack of several key damage-specific BER glycosylases, such as OGG1/MutM, MDB4, Mag1, MPG, SMUG, and TDG. Our evolutionary analysis indicates that several E. histolytica DNA glycosylases were acquired by lateral gene transfer (LGT). The genes that encode for MutY, AlkD, and UDG (Family VI) are included among these cases. Endonuclease III and UNG (family I) are the only DNA glycosylases with a eukaryotic origin in E. histolytica. A gene encoding a MutT 8-oxodGTPase was also identified that was acquired by LGT. The mixed composition of BER genes as a DNA metabolic pathway shaped by LGT in E. histolytica indicates that LGT plays a major role in the evolution of this eukaryote. Sequence and structural prediction of E. histolytica DNA glycosylases, as well as MutT, suggest that the E. histolytica DNA repair proteins evolved to harbor structural modifications that may confer unique biochemical features needed for the biology of this parasite.